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@ Quinuclidinic esters and derivatives of phenoxycarboxylic acids, a process for the preparation thereof, and related
pharmaceutical compositions.

The invention relates to esters of 3-hydroxy-quinuclidine
with phenoxycarboxylic acids, and their salts having general

formula:
i
CIOC ‘©—0~—c — ¢oo0
101 ! (1)
CHy P
R, R,

wherein R, represents H,CH,, and R, represents H,CI,Br or a
radical of an acid of the group comprising oleic, pivalic,
nicotinic, clofibric, pyridineacetic and teophyllineacetic acid.

The compounds of the invention jointly show
hypocholesteremizing and hypotriglyceridimizing activity,
combined with other therapeutically interesting properties,
such as beta-blocking, diuretic, anti--inflammatory activity.

The invention furthermore relates to the pharmaceutical
compositions containing the compounds of the invention as
the active ingredients.
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The present invention relates to esters and derivatives of 3-hydroxy-quinuclidine

with phenoxycarboxylic acids, having general formula:

CH

2R N |3
e g Ol
— — ‘ )
| © CH, v,
N
Ry R,

wherein erepresents H, CH_, and Rzrepresents H,Cl Br, or a radical of an acid of

3
the group comprising oleic, pivalic, nicotinic, clofibric,pyridineacetic and
teophyllineacetic acid.

In fact, it has been found that the compounds of the invention are endowed with the
joint properties of hypocholesteremizing and hypotriglyceridimizing activity, in
combination with other therapeutically interesting properties, such as beta-blocking,
diuretic, anti-inflammatory activity.

The anti-cholesteremic and anti-lypemic activity is known of the derivatives of

phenoxycarboxylic acids, having the general formula:

CH

3
2N f e ’
— '® 0-C-C00-X 11
\:>— H \J ! ()
0 CH;

amongst which the isopropyl-p-(4-chlorobenzoyl)-phenoxy-isobutyrate, having the

formula:
/
Cl —\/)— C @— 0O-C -COOCH (11y
— I | ST g I \
O CcH

Hs 3
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also Known under the generic name "Procetafeney is mainly used.

~ The 3-hydroxy-qulnuclidine, In turn, {8 B known substance, theoretically having

hypotensive action, although it has not found direct therapeutical use.

On the basis of the preceding considerations, however, nothmg might lead to the
supposition that esters and denvatwes of 3—hydr0xy-qumuchdme with p-(4-
chlorobenzoyl)-phenoxy-isobutyric acxd (herermafter also indicated as procetophene

acid), might show the aforementloned actlvn‘.les in a remarkable manner.

‘The process for the preparatton of denvatlves and esters accordmg to the present

invention comprises the following steps:
a) chlorination of 7p-(4-chIorobenzoy1)-phenoxy-isobu,tyrié'Véréi'd/ with aﬁ excess
chlorinating agent, preferably thionyl éhloride Or"prhqsph‘orus pentachloride;
b) reaction of the chloride of pro'cetophéne'acid withr 3-hydroxy-quinu¢1idine in
an organic solvent, at the maximum temperature of 7'70°C,7with the isolation
of the ester, and R 7 o ‘ 1
c)  possible salt forming reaction with the desiréd acid, in ah organic solvernt,
particularly acetone or ethyl alcohol. : | |
The following example Illustrates, without any hmltmg purpose, the process for the
preparation of the cpmpounds of the invention.
EXAMPLE ‘ |
50 g of p'-(4-chlorobenzoyl)—phenoxy-isobutyric acid raféﬁ'sup,plemeinted with 120 mils
of thionyl chloridey é créam' coloured paste beingr thus formed; the temperature of
the paste is increased, by an external heating bath up to-r about 75°C. In order to
contro! the reaction pattern, the gas development is rﬁonitored be means of a gas
trap, until it ceases, ,whicl;w indicates the éompletion of the reaction (about 45
minutes). The réactioh fnixture is cooled and the, excess of thionylr chloride is
distilled; the residue, taken with benzol, is distilled again, gri\}ing place to a waxy
crystalline product havmg a white-creamy colour. o '
48 g of the product, havmg m.p. of 80°C are obtained by crystallization from
hexane. 7 7 '
44 g of chlaride of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid, (10% excess), are
charged in a flask containing 120 mls of pyridine, and then 15 g aof 3-hydroxy-
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quinuclidine are slowly added.
The reaction mixture becomes slightly and gradually heated and the reaction is
completed within about 3 hours, the reaction temperature being controlled at a
maximum value of about 70°C. At the end of the reaction the excess pyridine is
distilled, leaving a dense oil, which is water soluble and gives place to a clear
solution. The residue is taken with water and ammonia and then extracted three
times with chloroform. The combined chloroformic extracts are washed with water,
decanted and dried, the chloroform being thereafter distilled under vacuum. By
further adding water, the oily residue is converted into a white cream-coloured
solid, which is washed again to remove all the residual pyridine.

The product is dissolved in acetone (400mls) and filtered through active carbon.

The product is precipitated by diluting it with water (ratio 3:1), giving place te 40 g

of 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid,

which is crystalline and cream coloured.

For the preparation of the single salts of the ester, the latter is reacted, in the

stechiometrical ratio, with the corresponding acids.

More specifically:

(a) Hydrochloride- The basic ester, (namely 3-hydroxy-quinuclidine ester of p-(4-
chlorobenzoyl)-phenoxy-isobutyric acid), is dissolved in methylisobutylketone
and gaseous hydrogen chloride is bubbled through the solution. The
hydrochloride precipitates and is separated by filtration.

(b) Methylbromide. Methylbromide is absorbed in acetone until the saturation is
achieved and this acetone solution is reacted with an acetone solution of the
basic ester.

The other salts according to the present invention are likely prepared, provided that,

in the case of oleate, pivalate and clofibrate, acetone is used as the solvent, and

ethanol is used in the case of nicotinate, pyridineacetate and theophyllineacetate.
Hereinafter the data of the single compounds of the invention are reported:

I 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoy!)-phenoxy-isobutyric acid:

o CHs
< s OoemeoN
_— bl ] __] )
CH3 N"
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Molecular weight : 427.397 -Melting point: 109-111°C. Chromatographic analysis,
(eluant: chloroform/methanol/ammonia: 40/8/1) a pure product, having a chemical
titre of 99.8%, is found.

The product is not water soluble and crystallizes from cyclohexane.

The NMR and UV spectra are respectively shown in figs 1 and 2.

The analysis for C.,, H,, NO Cl gives:

2626 4
calculated: C% 67.36; H% 6.12; N% 3.27; C1% 8.28
found: C% 67.10; H% 6.20; N% 3.05; C1% 8.32

II 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid

hydrochloride

CHs

.-___\ l N
D c 7N g — c—coo ﬂ
o 0 CH

Molecular weight: 464.407. Melting point: 180-183°C. By chromatographic analysis a
pure product, having a chemical titre of 99%, is found.

The analysis for C,,, H__NO, Cl gives:

24 27 4
calculated: C% 62.07; H% 5.86; N% 3.01; Cl% 15. 2
found: C% 61.98; H% 5.75; N% 3.18; Cl% 15.12

Il 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid

oleate

CP& O o——c—-coo -(\

O

OOC-(CH )7—CH

CH;-(C @7 &
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Molecular weight: 710.410. Melting point: dense ol!l (oily crystal).
By chromatographic analysis a pure product is found.

IV 3-hydroxy-quinuclidine ester of p-{(4-chlorobenzoy!l)-phenoxy-isobutyric acid

methylbromide

CH,
Ry |
Cl —c—//— e O €

T G Coo —

0 CH L

3
N
RN
CH3 Br

Molecular weight: 522.888. Melting point: 220-221°C. By chromatographic analysis a
pure product having a chemical titre of 98.8%, is found.

V 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid

pivalate
— CH;
i N //- \ l
Cl //—>‘Ct)~o—c-coo '
x—._ | ’ . i I
O CHy J!
N $H3
H 0o0oC -C - CH3
|
CH3

Molecular weight: 530.072. Melting point: dense oily, low melting product (about 82-
84°C).
By cromatographic analysis a pure product, having a chemical titre of 99%, is found.

VI 3-hydroxy-quiruclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid
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nicotinate.

- . 3 -
S >, S N, ’ .
cr-2 c { _ro-c~ COO—I/\J'
N N — .
O .
7 CH3 N,/
- N ,
~H  ooc—~

VII 3-hydroxy-quinuclidine ester of p-(4-chlorobenzbyl)—phenoxyaisobutyric acid

clofibrate

. - 3
% 7N ! |
- /x - o — - —C -
a < »oe C — Coo m
O - CH3 'k.N),’ . ,
Vo —
o ooe-cod Ba
| tr

Molecular weight 642.592. Meiting point: 101-103°C. A'purrerproduct, is found by

chromatographic analysis.

VIII 3-hydroxy-quinuclidin'e ester ofr p~(4-chlorobehzbyl)-phehoxy—isobUtyric,acid

pyridineacetate

: : N
Molecular weight: 565.071. Melting point: 74-76°C. Byichrbmatographic analysis a

pure -product is found.

IX 3-hydroxy-quinuclidine ester of'p—(lt;chldrobehzoyl)—phenoxy-isobutyric' acid

theophyliineacetate
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CH
3
\ |
C1-_</ L ——/-/—o— C -— COO

0 (‘ZH

3 N

N\
H ooC -CH u
_ CH3
Molecular weight: 666.148.

The melting point can not be determined since the product is hygroscopic.

The compounds of the invention were subjected to pharmacological tests, in which
not only the pharmacological properties were assessed in absolute way, but also an .
evalutation in comparison with already known active substances was carried out.
Particularly all the compounds showed a high hypocholesteremizing and
hypotryglyceridimizing activity; in comparison with clofibrate, the compounds of the
invention show, (the dosages being the same and by oral route,) a refevantly higher
activity.

Of course, such a property is even more important, if account is taken of the
modeste toxicity of the compounds of the invention.

In most compounds of the invention, the aforesaid basic properties are accompanied
by a blocking activity towards the beta-adrenergic receptors, such an activity being
at a fully unexpected and unhoped level.

Lastly, for some compounds, besides the above mentioned properties, an anti-
inflammatory activity is found.

To sum up, the compounds of the present invention show a composite activity, by
which they are very promising for the cases in which the main activity must be
combined with a specific secundary action.

The compounds of the invention can be formulated for the oral administration, as
tablets, capsules, pills,suspensions and syrups, as well as in form of suppositories for

rectal use and in other forms for the topic use, such as ointments, creams and the

like.
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There are further foreseable and foreseen the time delayed formulations.
In the pharmaceutical preparations, the compounds of the present invention shall be
combined with suitable excipients and vehicles, éccording to the well known

techniques for the preparation of the above types of compositions.
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CLAIMS
1. Esters of 3-hydroxy-quinuclidine with phenoxy-carboxylic acids and their

salts,having general formula:

CH3
,:2 p f y
- I e ! { o)
@] CH o
3 N 4
: 7N\

Ry R,
10

wherein R1 represents H, CH_and R2 represents H,Cl, Br or a racidal of an acid of

3
the group comprising oleic,  pivalic, nicotinic, clofibric, pyridineacetic and
theophyllineacetic acids.

2. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid,

15 according to claim 1.

3. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid

hydrochloride, according to claim 1.

4. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid
oleate, according to claim 1.

20 5. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid

methylbromide, according to claim 1.

6. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy~isobutyric acid

pivalate, according to claim 1.

7. 3-hydroxy-quinuclidine ester of p-{4-chlorobenzoyl)-phenoxy-isobutyric acid
25 hicotinate, according to claim 1.

8. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid,

clofibrate, according to claim 1.

9. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid

pyridineacetate, according to claim 1.

30 10. 3-hydroxy-quinuclidine ester of p-(4-chlorobenzoyl)-phenoxy-isobutyric acid,

theophyllineacetate, according to claim 1.
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11. A procéss for the preparation of esters and salts accor-

12.

ding to claims 1 to 10, characterized by the steps of:

(a) chlorination of the p-(4-chlorobenzoyl)-phenoxy-
isobutyric acid with an excess chlorlnating agent,
preferably thlonyl chloride and/or phosphorus
pentachloride;

(b) reaction of the resultlng chloride with 3-hydroxy—
gquinuclidine in an organic solvent, preferably in
pyridine, at a maximum'temperatureVOf'7O°C, the
ester being isolated; and - '

(c) possible sallflcatlon of the ester Wlbh the de-
sired acid in an organlc solvent, preferably in
acetone and/or ethanol.,, :

PhéfmaceutiéalVCQmposition, characterized by containing
as the activé ingredient, an ester or its salt of
3~hydroxy-quinuclidine with p-(4-chlorobenzoyl)-phenoxy
isobutyric acid, according to claim 1 to 10, together
with the usual excipients and vehiclés.:"

1
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